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processing capacity is improved. 



(57)Abstracl: 

PURPOSE: To improve the piocessing c^Mcity 
by providing a scan unit fOTmoviog a laser light 
onto a memory IC to be woiked» and also, 
providmg a trigger generating unit for blowing a 
target fuse. 

CONSTTTimON: A scan unit 1 for loading a 
wafer stage 2 and a memory IC wafer 3 to be 
worked is provided, and also, the unit 1 is 
controlled by a scan unit controller S so that a 
laser optical system 4 passes through successively 
on plural target iuse coordinates of tiie IC wafer 
3, When an ovxput 13 of a po^on detector 6 of 
the unit 1 has coincided with a latching ciroiit 
output 12 of a trigger generating unit 8, a trigger 
signal IS is inputted to a laser controUcr 14» and 
target fuse is blown by generatiog a laser pulse 
fiom an oscillator 16. A scan is executed WiAout 
stopping the unit 1, therefore, accclemtion and 
deceleration become unnecessary, and the 
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Specification 

L Name of tfae Inventicm: Laser Trimming Device 

m 

2. Claims 

(1) A laser trimming device that disconnects a failiire address rescue fuse for memory 
JC which is comprised of: 

a laser oscillator, 

a wafer stage that loads a memory IC wafer to be processed, 

a laser optical system that forms images of a laser light on a wafer from the laiser 

oscillator that forms images of the laser light onto the wafer, 
a scan unit for one of the wafer stage and the laser optical system that moves the laser 

light image foraied by the laser optical system to the selected position on tiie IC wafer to 

be processed, 

a position detector that detects the position of the scan unit, and 

8 trigger generating unit that creates a trigger signal in the laser oscillator when the 

laser optical system is located on a target fuse coordinate of the memory IC wafer to be 

processed. 

3« Detailed Description of the Invention 
[Industrial Field of Application] 

The present invention relates to a laser trimming device and particularly relates to a 
laser trimming device for redundancy that replaces a failure address of highly integrated 
memory IC with a spare address by blowing a fuse using lasers. 
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Conventionally, this type of laser tiinumng device contains a laser osallator, a wafer 
stage that loads a raemoiy IC wafer to be processed and a laser optical system that fonns 
images of a laser light on a wafer fiom a laser oscillator that forms images of the laser 
light onto the wafer. The laser trimming device also contains a scan unit that moves a 
laser optical system to the selected position on the IC wafer to be processed and a 
detector that detects a coordinate on the memoiy IC wafer of the laser optical system to 
be processed. The laser trimming device Airtber contains a position control unit 4at 
directs the laser optical system to a. standstill on a target fuse coordinate and a trigger 
geneiating-unit that creates a trigger signal in the laser oscillator when the laser qilical 
syston stands still on the target fuse coordinate. 
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A memory tester moves a laser optical system using the scan unit onto a taiget fiise 
cooidinatc of the target chip based on a coordinate in the wafer of the chip lo be 
processed that is obtained fiom the measurement of chips on the wafer and the fuse 
cooidinate to be disconnected. The position control unit directs the laser optical system to 
a standstill on the target fiise coordinate. When the laser optical system comes to a 
standstill on the target fuse cooidinate, a trigger generating unit creates a trigger signal to 
a laser oscillator so that a laser pulse is oscillated to blow the taiget fuse. NonnaUy, the 
fuse to be disconnected exists scattered in one chip, after blowing one fuse, the laser 
--♦:«oi ovctoin is mnved to the next taract fuse bv the scan unit and the sanK process. 



occurs. 



[Problems Solved by Ae Invention] . , 

The above-described conventional laser trimming device moves a laser optical system 
onto each fuse coordinate to be disconnected using a scan unit Then, the laser optical 
system is directed to a standstill onto the target fuse coordinate by the position eontrol 
umt When the laser optical system comes to a standstill on the target coordinate, a 
trigger generating unit creates a trigger signal to a laser oscillator so that a laser pulse is 
oscUlated to blow the taiget fuse. Thus, attempting to blow the second fuse after blowing 
the fust fuse, once the fiist fiise is blown, the scan unit is first accelerated. Then, the scan 
unit is moved in the direction of the second fuse coordinate at a constant speed and is 
decelerated in the approximate area of the second fuse. Further, the accurate position is 
deteimined for the laser optical system onto the second fuse coordinate. With the toser 
pulse oscillation that occuis following tiiesc processes, the second fuse is blown..Fig. 3 is 
a time chart illustrating the speed of tiie scan unit until the second fuse is blown after the 
fiist fuse is blown according to a conventional laser trimming device. The time Ta ftat it 
i«quiies between the time tiie fust fuse is blown 1 and the time tiie second fuse is blown 2 
includes the time 3Ti that it requires for accelerating the scan unit, the time 4To that it 
requires for moving (the laser optical system] in the direction of the second fbse 
coordinate at a constant speed, the time 5Td that it requires for decelcratmg tiie scan umt 
in tiie approximate area of tiie second fuse coordinate and tiie time 6Ts that it reqimes to 
detennine tiie accurate position of tiie laser optical system on tiie second fuse coordmate. 
Suppose L refers to tiie distance between tiie fwst and tiie second fuses, ol to tiie 

acceleration speed at tiie time of accelerating tiie scan unit, V to the maximum ^leed of 
the scan unit and ad to flie acceleration speed of decelerating tiie scan umt, the tune Ta 
that it takes between tiie time tiie fust fuse is blown and tiie time tiie second fuse is blown 
is as folloM^: 



[See tiie original formula] 

In general, in order to improve tfie processing capacity of a laser trimming device, it is 
necessaiy to shorten tiie time tiiat it takes to move a scan unit In order to achieve tiiis 
puipose. a metiiod is needed for enlarging tiie acceleration speed of oi and od and 
maximum speed V using large talc monitors. However, realizable acceleration and 
maximum speed have limit due to the dimension and precision. Additionally, smce a scan 
unit weighs itself, it is difficult to eliminate the time Ts tiiat it takes to detennine tiie 

accurate position of the laser optical system on the fiise coordinate. Therefore, it is 

difficuh to improve tiie processing capacity of tiie conventional laser trimming devices. 
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Pifferent point of the Invention torn Prior Art] 
The present invention does not put a scan unit to a standstill unlike the above- 
described conventional laser trimming device. Instead, the laser optical system is moved 
on the fuse at a constant speed. The present invention is configured to have a trigger 
generating unit that creates a trigger signal in the laser oscillator when the laser optical 
system is located on the target fuse coordinate so that a laser pulse is oscillated to blow 
the target fuse. The present invention, therefore, is original in that flic time Ti and the 
time Td that it takes for accelerating and decelerating a scan unit and the time Ts that it 
takes to determine the accurate position of the laser optical system oh the target fuse 

coordinate are eliminated! 

nying^o Pifdblcm]^^ 



A laser trimming device according to the present inventicxi contains a laser oscillator, a 
wafer stage that loads a memoiy IC wafer to be. processed, a laser optical system that 
fonns images of a laser light on an wafer from the laser oscillator that fonns images of 
the laser light onto the wafer, a scan unit for one of the wafer stage and the laser optical 
system that moves the laser light image formed by the laser optical system to the selected 
position on the IC wafer to be processed, a detector that detects the position of the scan 
unit, and a trigger generating unit that creates a trigger signal in the laser oscillator when 
the laser optical system is located on a target fuse coordinate of the memory IC wafer to 
be processed. 
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S^SSdescrite a» «nbodim««. of the p«s«.t mventka wM. «f««e to tbe 

drawings. 

H^^SrSiiJ embodiment of the present invention. A wafer s^ge 2 and a m«noiy 
IC wlfer 3 to be processed are loaded on a scan unit 1. A scan unit 1 is contipUed by a 
scaTS^Tt controller 5 so that a laser optical system 4 passes through cojjsecutivety on 
scanunuwiiM ^ ,^^.Ji ir* ^ tn he processed. As a rule, me 




fiise for switching a memory IC address using a redundan^J^ technology is sut 
™^^raOow-intheOC Of Y direction within the chip. TTie 
^^cd Accordingly, a scan unit lis easily controlled 1^ a scan «ut controller 5 

SS^d fo^ accSriSng to the infomiation of the predeteimmed fuse arrangement 
M ^Ltioned above. A sensor 7 of a position detector 6 (for exanvle a laser 
SJtSS^mrter) is p«»ent on the X and Y axis of the scan unit 1. The position d«tecjw 6 
r^b^ outputs the coordinates of the scan unit 1. A target fuse coordimite « latehed 
o^S cooidimitc latch cinn.it 10 by a controller 9 in a tngger generating mut 8 

ou^ut 13 of the position detector 6 coincides with an ou^«n2 of 
coorfiMte lateh circuit 10. a trigger signal 15 is output to a laser conttoUcr 14 m a circuit 
dS^g coincidence 1 1. Hie laser controller 14 outputs a Q switch dnve signal 17. for 
cWe to Nd YAG Q switched cw laser oscillator 16 based on the tngger si^ 15. 

?^Sr^; oscillat^ 16 generates a laser P^^^-^^^^ '^''t^^'Z 
imaees of a laser pulse onto the taigct fuse.and the fuse is Mown. NaturaHy^ the tone 
S« when the detecting cin:uit 1 1 defines the coincide of the output.of 
^^^^,,tim^^^t^i>«^^^<^l2 of the target cooidimte laU:li circuit 10 and 
^^'^^^^^^^^{i^^^^s^ pulse is reduced si^cienUy c^jared with 
Z sp^ at which a realizable scan unit 1 moves according to the convenjOM^ 
technology. The image of a laser pulse is formed accurately onto the target fiise, 

econd embodiment of the present invention. A memory fj^^^ ^ 
nro^^sed isloaded on a wafer stage 17. A laser optical system 19 is loaded on a sc^ 
S The Slit 20 is controlled by a scan unit conjoUer 21 so a l«j«r op^ 
^19 Lses through consecutively on plural target fi.se coordmates of t»«IC wafer 
ntbe prS^Sed. A s^r 23 of a position detector 22 (for example an encode^) .s ^ 
iilenVr&^X and Y axis of the scan unit 20. The position detector 22 constanUy 
SSrJ S^. c^rdinates of the laser optical system 19. A trigger g-^^^f, « 
3eured with a CPU 25, The CPU 25 constantly takes m an output 26 of the position 
SeSS^d outouts a trigger signal 28 to a laser controller 27 when comcidmg with 
^I^Setei^SnS^Srget fusfcoor^ate. THe laser controUer 27 ou^ut a Q switeh^ve 

30 f™exam^. to Nd YAG Q switched cw laser oscillator 29 b««f 
S 28 Then, the laser oscillator 28 generates a laser pulse. Tte laser opdcal system 19 
ftSis images of a laser pulse onto the target fiise and the fuse is blown. 
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[Effect of the Invention] 

As described above, a laser trimming device according to the pitesent invention scans a 
memory IC wafer to be processed by a scan unit without stopping on the target fuse 
coordinate. The laser trimming device also blows the target fuse using a laser pulse when 
a laser optical system is located on the target fuse coordinate. With the laser trimming 
device according to the present invention, suppose V refers to the maximum speed of the 
scan unit and L is the distance between the first fuse and the second fusci the time Tb that 
it takes from the time when Uie fu^t fuse is blown 1 and when tiie second fiise is blown 2 
is as follows. 

■ ■ 

— • 4..*—- • *" 

(See tile original] 

When compared wifli Ta of the conventional laser trimming device according to tiic 
above-describe foiroula 1 , the following amount will be shortened. ^ 

[See the original] 

■ 

As shown above, a laser trimming device according to the present invoition cleaily 
improves the processing capacity compared with a conventional laser trinuning device. 

4. Brief Description of the Drawings 

Fig. 1 is a configuration illustrating the fust embodiment of the present inyentioiL Fig. 
2 is a configuration illustrBting the second embodiment of the present invention. Fig. 3 is 
a time chart ilhistrating the scan unit speed of a conventional laser trimming device. 

1.20.. .Scan unit 

2, 17... Wafer stage 

4. 15... Laser optica] system 

6, 12... Position detector 

8, 24... Trigga generating unit 

1 6, 29. . .Laser oscillator 

Patent Applicant: NEC Ctoiporation 
Agent: Naka Sugano, Patent Agent 

[See the original drawing] 

1 . Scan unit. 2.. Wafer stage, 3. Memory IC wafer to be processed, 4. Laser optical 
system, 5. Scan unit controller, 6. Position detector, 7. Sensor, 8. Trigger generating unit, 
9. Controller, 10, Target coordinate latch circuit, 11. Circuit detecting coincidence, 12. 
Output of tiie target coordinate latch i^ircuit. 13. Output of tije position detector, 14. Laser 
controller, 1 5. Trigger signal, 1 6. Laser oscillator, 1 7. Q switch drive signal 

[Fig.l] 
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[See the origmal] 

17 Wafer stage, 18, Memory IC wafer to be processed, 19. Laser optical system, 20. 
Scan unit, 21. Scan unit controller, 22. Position detector, 23. Sensor, 24. TCgg^ _ 

generating unit, 25. CPU, 26. Output of the position detector, 27. Laser controUer, 28. 
Trigger signal, 29. Laser oscillator, 30. Q switch diive signal 



[Fig. 2] 



[See the original] 



Speed 



Time 



[Fig. 3] 
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